A 


Educating  for  better  tomorrow 


Academic  Session:  2013-14 


PAPER:  1  C0DE:[T 
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IMPORTANT  INSTRUCTIONS 


A.  ?PH  : 

1.  35  uRdcw  3nw  35333  1 1  537#  cr  335  3  cfr#  tsr  335 

RRIsttftI  i>  irt  5335T  M5t  3  fen  Wrsr  i 

2.  353Ef  W  #  fePt  Weft  ^3  3?R  Weft  3T35  5TT  ^Rrt3>l  if  ft  |  [ 
37#  w  is  fen?  ^f|  sfRtRcfd  ttrrt  3#  f#3i  3ttW  i 

3.  35f4  35T33T,  f#33  eft^  (CLIP  BOARD),  eTFT  cTTfetW,  'kHI55'bd, 
#c353I33,  #331,  #57343,  43R  3fR  f##1  335R  ^  5#3£|p|‘t> 

'Jwwt  wfrarr  3531  if  sf^rfef  3#  1 1 

4.  537  Tjf#T37T  7f5  f#?#  1^3  33  f#3  33  if  3T331  3T3  3ftR  #57 
33Rf4ff433  I 

5.  313#  TJ57  Tjrg  t4  jjeffeff  (BUBBLES)  ^Rt  Wet  WfeT  W^3  35573  34 
35T57T354  I 

6.  3ft.3TR.TRT.  (ORS) WT  537  gf#T35T  if  43-3R/f7t7J5fc1  3  3#  I 

7.  ^  5f^3W  ^  ^  efpg^  ^  TTRfTef  ^IRTT  TTfRf  3f  %  ^fif  RTft  54 
353  3fR  337fl  TRR  RlcheM  #35  #  3#  3fT  335#  I  I  Rift  31#  TfT 
3R3  iff^itfTT  f###  34  RfR  %  3#  I 

B.  3Tt.3TR.TRT  (ORS)  TRW 

ORS  3#  1R#  #  feTT*  #357  37174  3T77  #3  371  T33#tj  3#4l3  | 

8.  ORS  #  373#  73733  s| j i|  cp)4  if  ft#  Tfir  zffzpjj  if  3f33T  #57  3*33 
chief  41  el  Ml^ni  #  IdRslt;  5TS1T  -<4 J lei  3Tc4  iff  3><Td  371#  #3  # 
3##  I  ORS  Tfl  44#  3ft  51337  iff  3T33T  #3r  WWT  tefferr  (##  ORS 
rtlHl  5R37  W#  #  I) 

9.  ORS  TR  3133T  #33  Wt3  f#f#Tr  cfaTT  RTRcT  Wfeff  34  35f#  3#  #3  # 
chief  #1  fuTTT  | 

1 0.  3f4  fcf ej isff  31337  #37  3RR  512TT  #33  WT3  <161  3ft3  TSfxfeT  d#3> 
3#  33311  t  33  3333  mRli|H  #35  f#31  733131  5RTT  353-33  if 
335335  #  5  #35  333  f#3  3n4#  I 

11.  TpT  #3  #  34  33  3f#  f*t3HI  #17  7gSTR31  333  3#  I  53ff#k|  3TT3 
RTT3£TR4t  7j#f5  3T3#  7T5R  Tf)  44c#  34  34  I 

1 2.  fa37e3  7#  3  #4313/3  3#3  354  3ftR  3  #1  3575T  (X)  RpW  371  34  I 
ORS  371  33#  3  €t  3731  3  ^t  3W  3#  3^  33T  37t|  ift  RlWR  3T 
W^t  ORSTR  3^f  ePTTTT  | 

13.  3f^  ORS  if  fcfTRft  5T37R  3?f  feR^  3TJ  3ft37Sf  3STT  31ef  f^Tir  3Tt373f  if 
ffRtSTT3RT  t  eft  3t3f  f43T  3fT373t  37f  ft  W^t  3T3T  T3RT3T I 

C.  TR3-TRT  33  3R3T 

53  353-33  ^  cft3  3FT  (3^13,  3tfe137  fTffTH  3fR  RTT33  fftlTH) 
f  I  53  3T3  ^  eflH  WT3  If  I 

14.  WS  1  if  8  3|f7t3733  353  t  I  53  353  if  3R  f7f3733  (A),  (B),  (C)  3fR 

(D)  t  ftl3if  7t  7^3eT  337  3T^t  1 1 

15.  Wg  2  if  2  353  %  I  3RT37  353  if  3t  3333  ^  3333 
(statements)  fff4t  ^3  t  RiH3>l  7^4 el  (match)  3733T  t  I  33eT3 
(Column-I)if  f^if  3tf  33373f  (A,  B,  C,  D)3ft  33eFf  (Column-ll)if  f^if 
3!f  335331  (p,  q,  r,  s,  t)  3t  3J^ef  373W  1 1  Tpf  353t  7^ 
33R  [44  37f  '331533  7^  3R[3TR  3 Rid  Jeeil  3>f  TfReTT  033> 
35Tf3Tt  I 

16.  33S  3  if  8  353  !  I  3R137  353  37T  33R  0  3t  9  337  (3t3t  5TTfi[ef)  7jT 
4t3  335  TRfTef  3f7^t3  TJTTflTft  t  | 

D.  3T373  3t3TW 

17.  333  1  if  53  353  if  3>7f3r  3f€t  33R  TReT  ^eljfet  (BUBBLES) 35f  35TeTT 
3734  33  3  3T37  3ft3  37ff  iff  TJWJen  37TRT  3#  37^4  33  (0)  3T37  3W3 
fTfTTT  wifif  |  3RI  3Pft  RsrtePTf  if  3533337  335  (-1 )  3T35  3W3  f473T 
TTfT^WT  I 

18.  333  2  if  53335  353  if  3Rf35  3f4eT  if  3f4  ^TfR  3f^f  33R  35T 
TjefgefT  gef^ef)  35T3T  f^W  33TT  5t  eft  3  3135  33T3  f473T  7W3I3T I 
3T3:  53T  33U5  35T  3RT35  353  3ff3t35?T3  1 2  3T37f  35T  5f3T  I  53T  33TJTS 
if  3eRT  3RR  t4  ^  35f  35fW  35^4  33  3533337  3135  3#  f43T 
73R13T  I 

19.  33T5  3^4  53  353  if  7^331  31#  TRRTfRfsjRfel  (BUBBLE)  3435TRT 
3534  33  3  3135  3ff3  35f|  #  ^el^fT  35T3T  3#  37^4  33  (0)3T37  33T3 
fiRT  WTifit  I  531  335  #  35#  if  Tf^ef  T33R  #4  33  35f^  35313335 
3135  3#  #if  3TRT4  I 


A.  General : 

1 .  This  booklet  is  your  Question  Paper.  Do  not  break  the  seals  of  this  booklet 
before  being  instructed  to  do  so  by  the  invigilator. 

2.  Blank  spaces  and  blank  pages  are  provided  in  the  question  paper  for  your 
rough  work.  No  additional  sheets  will  be  provided  for  rough  work. 

3.  Blank  papers,  clipboards,  log  tables,  slide  rules,  calculators,  cameras, 
cellular  phones,  pagers,  and  electronic  gadgets  are  NOT  allowed  inside 
the  examination  hall. 

4.  Write  you  name  and  roll  number  in  the  space  provided  on  the  back  cover 
of  this  booklet. 

5.  Using  a  black  ball  point  pen,  darken  the  bubbles  on  the  upper  original 
sheet. 

6.  DO  NOTTAMPER  WITH/MUTILATE  THE  ORS  OR  THE  BOOKLET. 

7.  On  breaking  the  seals  of  the  booklet  check  that  it  contains  all  the  54 
questions  and  corresponding  answer  choices  are  legible.  Read  carefully 
the  Instructions  printed  at  the  beginning  of  each  section. 

B.  Filling  the  ORS 

Use  only  Black  ball  point  pen  only  forfilling  the  ORS. 

8.  Write  your  Roll  no.  in  the  boxes  given  at  the  top  left  corner  of  your  ORS 
with  black  ball  point  pen.  Also,  darken  the  corresponding  bubbles  with 
Black  ball  point  pen  only.  Also  fill  your  roll  no.  on  the  back  side  of  your  ORS 
in  the  space  provided  (if  the  ORS  is  both  side  printed). 

9.  Fill  your  Paper  Code  as  mentioned  on  the  Test  Paper  and  darken  the 
corresponding  bubble  with  Black  ball  point  pen. 

10.  If  student  does  not  fill  his/her  roll  no.  and  paper  code  correctly  and 
properly,  then  his/her  marks  will  not  be  displayed  and  5  marks  will  be 
deducted  (paper  wise)  from  the  total. 

1 1 .  Since  it  is  not  possible  to  erase  and  correct  pen  filled  bubble,  you  are 
advised  to  be  extremely  careful  while  darken  the  bubble  corresponding  to 
your  answer. 

1 2.  Neither  try  to  erase/  rub  /  scratch  the  option  nor  make  the  Cross  (X)  mark 
on  the  option  once  filled.  Do  not  scribble,  smudge,  cut,  tear,  or  wrinkle  the 
ORS.  Do  not  put  any  stray  marks  or  whitener  anywhere  on  the  ORS. 

13.  If  there  is  any  discrepancy  between  the  written  data  and  the  bubbled  data 
in  your  ORS,  the  bubbled  data  will  be  taken  as  final. 

C.  Question  Paper  Format 

The  question  paper  consists  of  three  parts  (Mathematics,  Physics  and 
Chemistry).  Each  part  consists  of  three  sections. 

1 4.  Section  1  contains  8  multiple  choice  questions.  Each  question  has  Four 
choices  (A),  (B),  (C)  and  (D)  out  of  which  only  ONE  is  correct. 

1 5.  Section  2  contains  2  question.  Each  question  contains  statements  given 
in  two  columns  which  have  to  be  matched.  Statements  in  Column  I  are 
labelled  as  A, B,C  and  D  whereas  statements  in  Column  II  are  labelled  as 
p,q,r,  s  and  t.  The  answers  to  these  questions  have  to  be  appropriately 
bubbled  as  illustrated  in  the  example. 

1 6.  Section  3  contains  8  questions.  The  answer  to  each  question  is  a  single¬ 
digit  integer,  ranging  from  0  to  9  (both  inclusive). 

D.  Marking  Scheme 

17.  For  each  question  inSection  1,  you  will  be  awarded  3  marks  if  you  darken 
the  bubble  corresponding  to  the  correct  answer  each  zero  mark  if  no 
bubbles  are  darkened.  In  all  other  cases,  minus  one  (-1)  mark  will  be 
awarded. 

18.  For  each  question  in  Section-2,  you  will  be  awarded  3  marks  for  each 
row  in  which  you  have  darkened  the  bubble  corresponding  to  the  correct 
answer.  Thus,  each  question  in  this  section  carries  a  maximum  of  12 
marks.  There  is  no  negative  marking  for  incorrect  answer(s)  in  this 
section. 

19.  For  each  question  in  Section  3,  you  will  be  awarded  3  marks  if  you  darken 
all  the  bubble(s)  corresponding  to  only  the  correct  answer  and  zero  mark 
if  no  bubbles  are  darkened.  No  negative  marks  will  be  awarded  for 
incorrect  answers  in  this  section. 
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PART- 1  -  MATHEMATICS 


MATHEMATICS 


[  MATHEMATICS  J 

A  semicircle  of  diameter  2  is  drawn.  Two  points  on  the  semicircle  are  chosen  so  that  they  are  1  unit  apart.  A 
semicircle  of  diameter  1  is  then  drawn  with  those  two  points  as  the  "endpoints".  The  shaded  area  inside  this 
smaller  semicircle  and  outside  the  larger  semicircle  is  called  a  lune.  Determine  the  area  of  this  lune. 

cZTTTT  ^#RTT  TOT  I  I  m  TT  TjTT  5FFR  fcRT  I  f%  cf  qq  ^T  |  |  olfRT 

1  dd  Sl^Td  %  TT  %  TfTST  TRTd  1 1  ^T  ST^ffT  %  SFdd  3ftT  Sl^fd  ^  dTBT  ^  TFT  TT  ttldiRbd 

^FT  45)  ejd  45#  I  ?TT  ejd  45T  #TW  W  4§tf#?  i 


<A>  §4 


(B)  —  -  — 

4  12 


4  24 


<D>^  +  - 

4  24 


Image  of  the  curve  xy  =  1  in  the  curve  x  +  vx  +1  y  +  yy  +1  =  1  (on  coordinate  plane)  is 


445  xy  =  1  45T  445  fx  +  Vx2  +ll  fy  +  Vv2  +  11  =  1  4>  T#ST  (##  'HHdcH  if) 


(A)  xy  =  1 


(B)  xy  +  1  =  0 


(C)  xy  =  0 


(D)  x2  +  y2  =  1 


x2  y2  _  „ 

For  what  values  of  a,  the  major  axis  of  ellipse  +  log  9  _  5  " 1  is  x-axis  ? 


x  y 

a  4>  f#T  dTdl  4>  f#  ^fcffd  +  |0g  9_5  -  1  45T  #f3TSf  X-3T5T  ?)TT  ? 


(A)  (0,  1) 


(B)  (-#) u { l-?)  (C)  (0,1) u (a/3,9)  (D)  ^ 
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[  MATHEMATICS  ] 

6.  A  man  alternatively  tosses  a  fair  coin  and  rolls  a  fair  ordinary  dice.  He  starts  with  the  coin.  The  probability 
that  he  gets  a  tail  on  the  coin  before  getting  5  or  6  on  the  dice,  is  equal  to 

RFF  WHR  5FT  3  RFF  RF  'cSttlddl  I  sfR  f^RSTRcfF  -MIHM  RTF  RF  I  I  ^  TF 

JFTT«f  4RcTT  I  JFFRFRTT  #^fF  T?,qT^T?5^FT63TT^^  WeF,  T5  JFTRT  #  - 

3  112 

(A)  ^  (B)  ^  (C)  3  (□)  3 

7.  If  the  equation  4y3  -  8a2yx2  -  3ay2x  +  8x3  =  0  represent  three  straight  lines,  two  of  them  are  perpendicular 
then  sum  of  all  possible  values  of  a  is 

>FF4|cFRuI  4y3  _  8a2yx2  -  3ay2X  +  8x3  =  0  #^T  FRcf  ^TSTF  RF  ^TFfT  4RffF  I  f^RF  TF  TF  <HHc|d  I,  cR  a 
^fF  3?t‘5TTf^cT  RTRF  RF  RFWcf  |- 

(A)-|  (B)  5  (C)  |  (D)  -  3 


8. 


Let  A(x  y  ),  B(x  y  )  C(x  y  )  be  vertices  of  triangle  ABC  with  BC  =  a,  AB  =  c,  AC  =  b.  If  algebraic  sum  of 


f  3ax-i 

3ay!  1 

f  3bx2 

3by2  1 

(  3cx3  3cy3  1 

l  a  +  b  +  c' 

'a  +  b  +  c  J 

’ a+b+c 

'a  +  b  +  c  J 

’  INIl  a  +  b  +  c’a  +  b  +  c J 

perpendicular  distances  from  L^a  +  b  +  c>g  +  b  +  c  J  ,  7TT^7’7TT^:  I  ■  Nl  7TT^7’7TT^:  I  t0  a 

variable  line  is  zero  then  all  such  lines  passes  through 
(A)  orthocentre  of  AABC  (B)  centroid  of  AABC 

(C)  circumcentre  of  AABC  (D)  incentre  of  AABC 

W  A(Xl,  Yl),  B(x2,  y2)  C(x3,  y3) AABC <fr  I  RSFF  BC  =  a,  AB  =  c,  AC  =  b nft  L 1  a  +  b  +  c-a  +  b  +  c  1 . 


M 


(  3bx2 

3by2  1 

(  3cx3  3cy3  1 

l  a  +  b  +  c' 

'a  +  b  +  cj 

’  i  a  +  b  +  c’a  +  b  +  cj 

RFT  ?J^F  #  cFF  RT  ^RRcfF 
(A)  AABC  ^  el+TF^  TF 
(C)  AABC  ^  TF 


%  RT  RF  ^FeT  RTF  cTRF  cTR^RF  RF  41  vH J I  f^l dl  iF 

(B)  AABC  ^  cfrRR  TT 
(D)  AABC  ^  3TRT:  TF 
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MATHEMATICS 


SECTION  -  2  :  (Matrix  -  Match  Type) 

This  section  contains  2  questions.  Each  question  contains  statements  given  in  two 
columns,  which  have  to  be  matched.  The  statements  in  Column-1  are  labelled 
A,  B,  C  and  D,  while  the  statements  in  Column-ll  are  labelled  p,  q,  r,  s  and  t.  Any 

A 

given  statement  in  Column-1  can  have  correct  matching  with  ONE  OR  MORE  g 
statement(s)  in  Column-ll.  The  appropriate  bubbles  corresponding  to  the  answers  C 
to  these  questions  have  to  be  drakened  as  illustrated  in  the  following  example. 

If  the  correct  matches  are  A-p,  s  and  t ;  B-q  and  r;  C-p  and  q;  and  D-s  and  t;  then  the  correct  darkening  of 
bubbles  will  look  like  the  following  : 

-  2  :  (^cRT-^el  WR) 


p  q  r  s  t 

©@©©o 

©©©  ©© 
©©©©© 
®©©©o 


3  2  1 1  3  cfTTeFf  3  (statements)  f^r  t  R>H4,i 

^ifer  (match)  I  I  ^TcR-l  (Column-1)  #  A,  B,  C  cTSTT  D  'TTfhcT  f^fT  w 

f  ^TcTh-ll  (Column-ll)  ^  p,  q,  r,  s  cTSTT  t  *rrP)cT  f^fT  W  t  p  q  r  s  t 

^Tem-I  (Column-1)  ^  ^  ^feR-ll  (Column-ll)  ^  TTZP  ZfT  TTzp  ^  A  ©@©©© 

b  ®©o©© 

qxfTSf  (c|Tt>oii|)  ^et  3RcTT  I  I  ^  ^3xR  f^TfetfecT  Q  ©©©©© 


^fcf  f eeff  ^TeTT  ^Tf^TT  I  I  P|®©©©Q 

^  Tt#  A-p,  s  t ;  B-q  sffr  r;  C-p  sffr  q;  cTSTT  D-s  1 1;  eft  Tt#  ^  ^TeT  ^  ^  f^cT 
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The  value  of 


£{x  +  k} 

k=1 _ 

1005 

^{x  +  k2} 


(where  {x}  denotes  fraction  part  of  x)  is  divisible  by 


£{x  +  k} 


- HH  HR  ftHTfacT  I  (HRT  {x},  X  f?RTRH0  HR  4>T  HTTfcTT  I) 

f>  +  k2} 

k=1 

1  1  2 

Number  of  solutions  satisfying  the  equation  — — -  .  _  =  .  . 

sinx  sin2x  sin4x 


in  [0,  4tc]  equals 

SRRTcf  [0,  4n]  3 


1  1  2 
sinx  sin2x  sin4x 


4>T  TRJR  HTeT  Soil 


WfT  I- 

Area  of  triangle  formed  by  line  3x  +  4y  +  12  =  0  with  co-ordinate  axis  is 

TRcT  ^IT  3x  +  4y  +  12  =  0  CT3TT  STSff  TT  ftcHcR  sFt  HH  SRHRt  |- 


(q)  5 


(r)  7 

(s)  4 

(t)  6 
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MATHEMATICS 


10.  Column -I 

(A)  If  x  =  Je  +  ^6  +  Jq  + . up  to  oo  ,  then  x  is  equal  to 

(B)  If  a  and  x  are  positive  integers  such  that  x  <  a  and 

V a  -  x  ,  Vx  .  Va~+x  are  in  A. P.,  then  least  possible 
value  of  a  is 

(C)  Lines  ax  +  by  +  c  =  0  where  3a  +  2b  +  4c  =  0  , 
a,  b,  c  e  R  are  concurrent  at  the  point  (p,  q), 
then  2p  +  q  equal  to 

(D)  If  k(sin  1 8°  +  cos  36°)2  =  5,  then  the  value  of  k  is 


rcFH-  I 

(A)  X  =  -Jg  +  ^6  +  -JQ  + . up  to  co  wf,  cfr  X  cfTT  TfR  6|'i|6|'i 

(B)  ^  a  cfSTT  X  tHIcHcb  Tjqfo  JTRR  I  X  <  a  WIT 
7a -x  ,  Vx  .  Va  +  x  fiHH^  ^  Tf  %,  cfr  a  RRwf^TcT 

wl- 

fC)  ax  +  by  +  c  =  0  RR  3a  +  2b  +  4c  =  0  , 

a,  b,  c  e  R  (p,  q)  m  WTPfr  cfr  2p  +  q  = 

(D)  nft  k(sin  1 8°  +  cos  36°)2  =  5#,  cfr  k  RT  RR  t  - 


[  MATHEMATICS  ] 
Column -II 

(P)  4 

(q)  5 

(r)  2 

(s)  3 

(t)  6 

RFH-  II 
(P)  4 

(q)  5 

(r)  2 

(s)  3 

(t)  6 
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[  MATHEMATICS  ] 


SECTION  -  3  :  (Integer  value  correct  Type) 

-  3  :  (Tjorfcp  ttr  ^  JTcpR) 

This  section  contains  8  questions.  The  answer  to  each  question  is  a  single  digit  integer,  ranging  from 
Oto  9  (both  inclusive). 

^5  3  8  t  I  5TRFF  'StR  0  9  cFF  (^FTf  ^TTf^TeT)  ^  sjc^  ^orfcp  |  | 


11.  If  x2  +  (2n  -  1)  x  +  n2  =  0,  n  e  I  has  positive  roots  a,  p  then  value  of  |  -fa  -  Vpi  is 


^  X2  +  (2n  -  1)  X  +  n2  =  0  ,  n  el  ^  £HkH4?  ijcf  ot,  p  t  cfT  \ -fa  -  yjfi  \  'TR 


12.  If  quadratic  equations  ax2  +  bx  +  c  =  0,  bx2  +  cx  +  a  =  0,  a,b,c  e  R  —  {0}  have  exactly  one  common  root  then 
a  b  c 

4cos  —  cos  —  cos  —  -  cosa  -  cosb  -  cosc  = 

2  2  2 


^  f^RTcT  ax2  +  bx  +  c  =  0,  bx2  +  cx  +  a  =  0,  a,b,c  e  R  -  {0}  RF  ^cf  #  cR 

a  b  c 

4cos  —  cos  —  cos  —  -  cosa  -  cosb  -  cosc  = 

2  2  2 


13.  Let  a,b,c  be  real  numbers  such  that  a  <  3  and  all  zeros  of  the  polynomial  x3  +  ax2  +  bx  +  c  are  negative 
real  numbers.  Find  sum  of  possible  positive  integral  values  of  b  +  c. 

ttrt  a,b,c  cii'kiRcb  wfR  jr?r  I  a  <  3  cTstt  6T|^r  x3  +  ax2  +  bx  +  c  ^ 

WfR  I  I  b  +  C  #  WftcT  £MkHcb  RRT  ^TTWet  I  - 
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(  MATHEMATICS  ] 

14.  In  a  meeting  there  are  six  ministers  all  speak  exactly  two  languages.  M1  speaks  only  L1  and  l_2,  M2  speaks 
only  l_2  and  L3,  M3  speaks  only  L3  and  L4,  M4  speaks  only  L4  and  L2,  M5  speaks  only  L4  and  Lr  M6  speaks  only 
L1  and  L3.  If  two  ministers  are  chosen  at  random,  the  probability  that  they  speak  common  language  isX,  then 
find  the  value  of  5X. 

Jr  JtcfcTT  1 1  M1  L1  cTSTT  L2  JcfcTT  I,  IV^^RcT  l_2^  Lj^fefcTT 

I,  M3  ^RcT  l_3  TR  L4  sfTefcTT  I,  M4  ^RcT  L4  TR  I^JrcRTT  I,  Mg  ^RcT  L4  cfSTT  L1  JrcfcTT  I,  M0  ^RcT  L1  cTSfT  L3  sfTefcTT  1 1 
^rfj  Jr  #ti  cf^T  wh  iiicjRwci,  ^  f%zfT  qnm  I  Jr  ^r  Jr  JfJJr  ^rt  JrcJr  Jt  yiRicbdi  x  I,  Jr  5X 

JRWW  | 

15.  If  the  lines  x  +  4y  +  2  =  0,  2x-  16y  -  5  =  0,  64x  +  py  +  35  =  0  are  concurrent  then  value  of  p  is  equal  to 
*rfj  x  +  4y  +  2  =  0,  2x-  16y  -  5  =  0,  64x+  py  +  35  =  0  wJf  Jr  Jr  p^T  HR  srtsr  |  - 


16.  Following  usual  notations  in  a  triangle  ABC,  if  R(a  +  b)  =  c  Jab  then  r  = - j=  .  Find  the  value  of  X  +  p. 

X  +  Jp 


xHIHM  JJJJ  cf>T  WTFT  3RJ  R?  AABC  J  ^fj  R(a  +  b)  =  C  J^b  rR  r  =  - j=  I  |  X  +  p  HR  W  I 

X  +  Jp 
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17.  Let  A  be  any  variable  point  on  the  x-axis  and  B  be  the  point  (2,  3).  The  perpendicular  at  A  to  the  lineAB  meets 

the  y-axis  at  C.  Locus  of  mid-point  of  the  segment  AC  as  A  moves  is  ax2  -  2x  +  by  =  0.  Find  the  value  of 
a  +  b. 

RHT  A,  X-3TST  m  fefcT  ^  xR  ft|R[  t  |  cTSfT  TRF  B  (2,  3)  I  I  ^  AB  ^  <HHc|d  Am  cR,  y-3TST  ft|R[  C 
T?  fteTcTT  I  I  A  JRFR  TfMtef  I  1%  AC  #  Wf  flR|  m\  ftr^qar  ax2  -  2x  +  by  =  0  I  I  eft 

a+bTll^w  I 


18. 


If  ~  is  pure  imaginary,  then 

zi 


2z 1  +3z2 
2z1  -3z2 


is 


±2_ 

Zi 


^  W 


efr 


2z1  +3z2 
2z1  -3z2 
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PART- II:  PHYSICS 


SECTION-1  :  (Only  One  option  correct  type) 

^g-1  :  (cfjcTel  TJ4>  ^  I4cb<?4  4444) 

This  section  contains  8  multiple  choice  questions.  Each  question  has  four  choices  (A),  (B),  (C)  and 
(D)  out  of  which  ONLY  ONE  is  correct. 

?4T  3  8  4gf%4>c*T  444  1 1  44^45  444  4  474  Rct><?q  (A),  (B),  (C)  3TT4  (D)  4t  c^cfef  TJcfj  4# 

ll 


19.  A  body  is  projected  with  a  velocity  4CK/2  m/s  at  an  angle  45°  with  the  horizontal.  Its  displacement  in 
4th  second  is  (g  =  1 0  m/s2) : 

T/45  44^  45)  £rfrRT  4)  4TT2T  45°  4)  45W  44  40-^2  m/S  4)  44  47  f%47  477477  I  I  4th4T45^  4  ^47457 

f^ReTFRT  #47  (g  =  1 0  m/s2) : 

(A)  5  m  (B)  5y[65  m  (C)10m  (D)  ^65  m 

20.  A  wheel  (disc  of  mass  m,  radius  R)  is  mounted  on  a  base  of  mass 
M.  The  whole  system  is  placed  on  rough  horizontal  surface.  The 
coefficient  of  friction  between  the  base  &  the  surface  is  p.  Initialy  the 
system  is  at  rest.  A  time  varying  horizontal  force  F  =  2t  is  applied 
tangentially  on  the  wheel,  where  t  is  time  in  second  &  force  F  is  in 
newton.  The  Kinetic  energy  of  the  disc  when  the  system  is  about  to 
slide  on  ground  is  : 

445qf#77  (m  4<4HH,47377  Rf#347  4>t  445#)  M  4<4HH  %  371474  44  #3747  I  I  4RJ°f  #74574  4|44^  £#47  4747? 
44  4447  I  I  34474  434  4744  4>  434  4#4  ^4745  |  474*4  *7  Pl<+>|i|  #474  44  I  I  445  4744  4#4#47  £#47 

4c7  F  =  2t  4#£  44  44#4  377##47  #547  4447  I  4747  t  4T44>4  *7  t  47377  4c7  F  ^J44  *7  I  I  4454ft  4ft  4#47 
4747 f  474  #4574  447447  44  #5474747  474*4  45#77,  ##7 


1 

f  p(M)g^ 

4 

1 

"p(m  +  M)g^ 

4 

1 

"p(m  +  M)g^ 

2 

1 

f  4  (M)  g  ^ 

Wm 

l  2  > 

(B)m 

l  2  4 

<C>m 

l  2  4 

(°)m 

l  2  J 
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(  PHYSICS  ] 

21 .  An  uniform  chain  of  mass  m  and  length  t  hangs  by  a  thread  and  touches  the  surface  of  a  table 
by  its  lower  end.  The  thread  is  cut  at  time  t  =  0.  Which  of  the  following  graph  best  represents  the 
relation  between  force  F  exerted  by  table  on  the  chain  with  time  t.  (Assume  that  the  fallen  part 
immediately  comes  to  rest  after  collision  with  table  and  do  not  form  heap): 

m  'TWTR  cTSTT  t  eTRTft  ^ft  W  TPTR  wftR  Rft  Tt  eR0lft  Ts?  ft  cTSfT  PMdl  fftTT  ftR  ^ft  TTcfg 

0)  0'<c1l  ft  I  SJFf  0T  t  =  0  W  0IC  ftft  ft  |  Pim  Iftft  Tft  S0l  ft  ftR  SKI  Rvilk  tr  eHllli)  vriift  cfTeT  Tef 

F  ctSTT  WI  t  ^  #cf  TFSRT  wftfftct  0^T  wftf  ct  0^TT  ftnft  fftrft  W  WT  ftR  TT  ^  sfTT  (JTTT 
ftt  '5TTcTT  ft  cTSfT  ft^ft  Rftt  sFTTcTT  - 


22.  Two  identical  simple  pendulums  Aand  B  have  same  point  of  suspension,  having  length  l  each. They 
are  displaced  by  an  angle  a  and  p  (a  and  p  are  very  small  and  p  >  a)  and  released  from  rest.  Find  the 
time  after  which  B  reaches  at  its  initial  position  for  the  first  time.  Assume  collision  to  be  elastic  and 
both  pendulums  move  in  same  plane. 

ftt  W  TPTR  RTet  efteT0  A  cTSfT  B,  l  eTRTft  ^ft  #ftftt  IJRT  ^  ftfR;  tr  Rwft  |tt  I  I  ^ft  a  cTSfT  (3  0TR 
^  pRSTTftcT  fftRT  RTcTT  I  cTSfT  pRR  ^  RRT  RTcTT  ft  (a  cTSfT  (3  sTfct  STeT  I  cTSfT  [3  >  a)  W  TFRT  W  ^[ftfftR 
fftR#  WRRT  B  ^Ffft  JTRpft0  f^erfcT  W  Weft  W?  ^  wfthT  I  STR  JTRfRSf  wft  cTSfT  TFft  ftt R0  TPTR 

clef  ft  ■‘lie!  0'<ft  ft  I 
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(  PHYSICS  ) 

23.  Wedge  is  fixed  on  horizontal  surface.  Triangular  block  A  of  mass  M  is  pulled  upward  by  applying  a 
constant  force  F  as  shown  in  the  figure  and  there  is  no  friction  between  the  wedge  and  the  block  A, 
while  coefficient  of  friction  between  A  and  block  B  of  mass  m  is  p.  If  there  is  no  relative  motion  between 
A  and  B  then  frictional  force  developed  between  A  and  B  is 

^TcT?  m  ^cld  1 1  M  TTF  scTFF  A^FT  RlcHI^HK  f^RfcT  steT  F  cFTFF?  'JTR 

3TR  '3TTcTT  I  cTSfT  cfvJT  cTSfT  seffo  I  A  cfSTT  B  ^TPF  pt  I  A 

cTSfT  B  ^  ^  TTFffsPF  TfcT^ttcRAcfB^Wf  sfeT  I 


(A) 

F  +  (m-M)gsin0 

(m  +  M) 

(C) 

F-(m  +  M)gsin0 

(m  +  M) 

m  cos0 


m  cos0 


(B)  pmg 


(D)  |amg/2 
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24. 


In  an  infinite  atwood  machine,  as  shown  in  figure  (all  strings  and  pulleys  are 
massless  and  the  mass  of  each  particle  is  m),  the  upward  acceleration  of  the 
topmost  particle  with  respect  to  the  pulley  A  is  twice  the  upward  acceleration  of 
next  lower  particle  with  respect  to  the  pulley  B  .The  acceleration  of  the  topmost 
mass  with  respect  to  the  ground  is. 

fcTT  *T  jrMcT  stttt  fs  q#q  (wood  machine)  *i  Aq>  qrFtsr  qrarf  rt?)  qqq 
cfTT  qqR)  rrr  B  wist  wr  qqq  ^  Rrft  rrr  qq  qTjqt  1 1 


siwet  %  wrsr  wr  rt?) 


qq  rrr  #qt  (qqft  qrfM  qsq  - 


I  qsq  q?trq>  qqq  qq 


(A)g 


g 

(B)  | 

(C)  Infinite  SHcT 


(D)  can  not  be  calculated  with  given  information 

4t  M  q^RT  qr  rht  q#  qR  qrqqf  1 1 

A  fan  of  mass  15  kg  hangs  from  a  ceiling.  The  rotating  fan  blades  sweep  an  area  of  2  m2.  Find  the 
average  speed  imparted  to  the  air  (vertically  downward),  if  the  tension  in  the  light  rod  connecting  the  fan 
with  the  ceiling  is  11 .8  kgf.  (use  density  of  air  =  1.0  kg/m3  and  g=10m/s2) 

1 5  kg  stoiiHH  qq  w  w  qq  ctqqq  §sq  1 1  q^t  q>t  scPTf  (fan  blades)  q>  rtt  ^rt  rt 
2  m2 1 1  qpj  (q/srfqq  q>t  str)  qqr  qqn  q>t  M  sfRiq  ^Tet  qiqqqfiqfew#  qnsr  q^t  qr  qqqft 
w  3  rm  11.8  kgf  1 1  (qrg  qq  rrt  =  1.0  kg/m3qsq  g=l0m/s2) 

(A)  20  m/s  (B)  1  m/s  (C)  1 0  m/s  (D)  4m/s 
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(  PHYSICS  ) 

26.  In  the  process  ABC  for  an  ideal  mono-atomic  gas,  the  temperature  at  states  A  and  C  are  equal.  The 
heat  released  in  the  process  BC  is  Q.  The  work  done  in  the  process  A  to  B  is  equal  to  (AB  is  isobaric 
and  BC  is  isochoric  process) : 

^  STT^f  ^  fcT*  ABC  3  STTfS-TT  A  cT2TT  C  cTTT  TTTR  I  I  BC  ViJfm  3 

MT  Q  I  I  ATT  B  cT^  JT5FT  3  f%ZfT  W  wf  eRTT?  #ttt  (AB  TTTf^T  cTSfT  BC 

I  )  : 


Pressure  (■41") 
A  _  E 


volume 

(arracm) 


(A)  Q 


(D) 


3 Q 
2 


Space  for  Rough  Work  /  (<P*4)  cpi4  cfc  fen*  WTFT ) 


Resonance 

Ed u eating  for  better  tomorrow 


P1AIOT(ADV)XI020214C0-14  . 


SECTION -2 
Matrix -Match  Type 

This  section  contains  2  questions.  Each  question  contains  statements  given 
in  two  columns,  which  have  to  be  matched.  The  statements  in  Column-1  are 
labelled  A,  B,  C  and  D,  while  the  statements  in  Column-ll  are  labelled  p,  q,  r, 
s  and  t.  Any  given  statement  in  Column-1  can  have  correct  matching  with 
ONE  OR  MORE  statement(s)  in  Column-ll.  The  appropriate  bubbles 
corresponding  to  the  answers  to  these  questions  have  to  be  darkened  as 
illustrated  in  the  following  example. 

If  the  correct  matches  are  A-p,  s  and  t ;  B-q  and  r;  C-p  and  q;  and  D-s  and  t;  then  the  correct  darkening 
of  bubbles  will  look  like  the  following  : 

-2 


p  q  r  s  t 

a|©@©00 

B  ©©©©© 
C  ©0©©© 
D  ©©©©© 


i  JJcPK 

^5  3  2  1 1  JT^T  3  q)  qqcFf  3  qqqq  (statements)  fttr  t 

^et  (match)  ^TT 1 1  cpfeR-l  (Column-1)^  A,  B,  CcTSTT  D  p  q  r  s  t 

'TrftcT  f%qT  TRTT  t  v5Terftf>  cpTeTR-ll  (Column-ll)  ^  p,  q,  r,  ScTSfT  t 'Trf^TcT  a[©@©©©1 

f%qT  TFIT 1 1  qffcTR-l  (Column-I)  3  fcq  W*  q^  rqp  qqqq  qfTeR-ll  (Column-ll)  B  ®  ©©©© 

^  TTcp  7H  qq>  ^  qqqq  (clxbcij)')  q#  ^ef  q^cTT  I  I  ^  ^xR  C  ©©©©© 

xKIeRU|  qf%tcT  fevft  q^cfT  qR^fr  q^lf^T  I  I  D  (£)  ©  ©  HI 

qfc  q#  A-p,  s  t ;  B-q  3fR  r;  C-p  3fR  q;  qsq  D-s  3fR  1 1;  eft  q#  ^  qqef  f%q  qq  ^ 
f^Irt  t  qfr  f^FqfetfecT  t  I 
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PHYSICS 


Match  the  difference  in  level  and  angle  (0)  of  line  connecting  O  to  A  in  Column  I  with  the  respective 
options  in  Column  II.  (Liquid  is  ideal  in  all  cases  and  g  =  10  m/s2) 


Column  I 


Column  II 


to  =  5rad/s. 


(p)  The  difference  in  the  vertical  height  between 
O  and  A  is  1 .25  m 


(B)  co=1  rad/M^ 


."'N  A 


(q)  The  difference  in  the  vertical  height 
between  O  and  A  is  2.5  m 


a=5m/s 


(r)  0  =  tan~1  f  ^ 


I  <5^90°  ■-►P-10  k9/m 

\OV''9(rP\  Jptube  at  rest, 

in  vertical  plane 

N'Ss^+— L- and  R  = m 

\  4 

P=3*103kg/m3  (thickness  of 
tube  is  small) 


(s)0  =  tan-1l  4 


(t)  0  =  tan-1  I - 
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i^f^zrTTzr^fr^^RcTsjTo^rA  zsfng^ ^Te?r ^t % ^r (0) ^r  w^-ii ^ f^zr ^ ^rtct f^> 

efcT  |  (^cf  feffeRTr  3  STT^f  t  cTSTT  g  =  1 0  m/S2) 


ZfTTeFf  I 


ZfTTeFf  II 


to  =  5rad/s. 

I  u/ 


r-o^A 


(p)  O  cTSTT  A#  Wf  Wtf\i  3  3TRR  1 .25  m 


to=1  rad/sl 


oiU-tfi 


(q)  O  cTSTT  A  TfJZf  ^ssrfsR  WcfT^  3  3TRR  2.5  m 


a=5m/s 


(r)0  =  tair1  « 

V  ^ 


\  <£r90°  ®~>p”"101<9/m" 

oV’'90!rP>\  'SScfftR  del 

\  'a  !  '  Ji4^F  'w  ^ 

N.  -f'^W  5  \  5 

^  ilJJl  R  =  ^  m 

P=3x103kg/m3  ^ft  c^t  3^  t 


(s)0  =  tarr1f^ 


(t)  0  =  tarr 


Space  for  Rough  Work  /  (<P*4  cpi4  cfc  fen*  WTFT ) 


Resonance 

Educating  for  better  tomorrow  l 


P1AIOT(ADV)XI020214C0-17 


(  PHYSICS  ) 

28.  Figure  shows  four  situations  in  which  a  small  block  of  mass 'm'  is  released  from  rest  (with  respect  to 
smooth  fixed  wedge)  as  shown  in  figure.  Column-1 1  shows  work  done  by  normal  reaction  on  the  block 
(with  respect  to  an  observer  who  is  stationary  on  ground)  till  block  reaches  at  the  bottom  of  inclined 
wedge,  match  the  appropriate  column  (Assume  that  there  is  infinite  friction  between  block  and  floor  of 
cabin  and  cabin  moves  with  constant  velocity  as  shown  in  figure) : 

fer  Tf  FR  fMcRfT  5TFf§fcT  I  ftRRT  'm'  F^FFTF  FF  FFTFT  ftsRTFFSF  FT  FITcTT  I  (f^TFRl  FIRFF 
^Fl  F>  FRIST)  I  FFcTF-ll  3  FpftF  FF  f^TcT  f^R  5TSTFT  F>  FRIST  FFFT  £RT  FFFcf  F>  Foft  FFT  FfFRl  3 
SlfifcFF  sfcT  FRT  scfTFT  FF  f^RfT  FFT  FTpf  FFftf cT  t  I  FTFF  FFeTF  FF  fteIR  |  (FRIT  seif c[T  FRT  FffsR 

F)  Fcf  F)  F^T  3TFRT  Fcf  FFf^FcT  I  F&TT  FffsR  f^TFcT  ^F  FT  fxRTRJFR  FfcT  FRFT  I)  : 

Column-I  Column-ll 

FFcTF-l  FFcTF-ll 


v  =  /2gh 


(p)  Positive  FFTcFFT 


(q)  Negative  fkrrfft 


(r)  equal  to  mgh  in  magnitude  Ff^FTR  ff  mgh  ^  rtff 


(s)  equal  to  zero  FfR  ft  fftff 


(t)  equal  to  J2  mgh  in  magnitude 

F^FTR  3  72  mgh  ^  RTFF 
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(  PHYSICS  ) 

30.  A  small  ball  is  released  from  a  height  H  above  the  ground.  After  falling  a  certain  height  it  collides  with 
an  inclined  fixed  surface  elastically  such  that  just  afterthe  collision,  it  moves  horizontally.  If  the  maximum 
horizontal  distance  covered  by  the  ball  before  it  falls  on  the  ground  is  nH  ,  then  find  the  value  of  n. 
Assume  that  it  does  not  collide  with  the  incline  plane  more  than  once. 

w  H  rr?  RTcfr  1 1  rr  wrct  Rg  feR  rt 

RcTg  JtRfRSf  Rq  gR  5R>R  e4Rlcfl  I  f%  ^RR  ^  WRcT  Rg  £tfrRT  3  TTfrT  4Rfft  I  I  Rfc 
SRTcTef  TR  f^RT  ^  Wet  £RT  cRf  M  £tfcPR  nH  t  eft  n  4>T  *TTR  gM  I  *tg 

Rg  RcT  RR  RR  Rt  Stf^R?  RR  -ig|  RcfRIcft  t  I 

. ♦ . 


31.  A  tuning  fork  and  uniform  string  of  length  100cm  give  4  beats/s.The  string  is  made  shorter  without  any 

change  in  tension  and  the  mode  of  oscillation,  until  its  frequency  becomes  equal  to  that  of  the  fork.lf 
now  the  length  of  the  string  is  99  cm,  and  the  frequency  of  the  fork  is  lOOn  Hz,  find  the  value  of  n. 

1 00cm  RRT  R4>  Rffef  4  f?RRR/RRRR  ^RT I  I  RT  RRR  3  RfclcfR 

f%if  f^RT  WRT  f%RT  RTRT  I  RRT  gRRT  RR  RR  ^TePT  4RTRT  RTRT  I  RR  RR  gR4§t  3Rjf%  fsfgR  3Rff% 
^  R7R?  R#  #  RTcft  I  Rfc  3R  cTRT^  99  cm  I  RRT  ft^R  3TTf%  1 00n  Hz  I  eft  n  RT  RTR  stTR 

RRT I 
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(  PHYSICS  ] 

32.  Eight  identical  raindrops  are  falling  from  great  height  and  they  strike  the  ground  with  a  speed  1 0  m/s. 
If  the  drops  coalesce  and  then  fall,  they  would  strike  the  ground  with  a  speed  lOn  m/s  .Find  the  value 
of  n  (viscous  force  due  to  air  is  non-zero). 

Stra  T/W  TPTR  wRlT  sTgcT  WW^  TT  f^R  t  WTT  SRTcTcf  TT  1 0  m/S  Wet  TT  ci<Mld)  t  I  ^ 

^  'Hf^Hfeid  WFR  T/W  spf)  gW  WTcft  I  WTT  t  I  cR  ^  1 0n  m/S  Wet  TT  SRtcTet  TT  ^WWft  I  I 

n  WT  TfR  WcT  Wft  I  (Wg  ^  WTWT  ?W^T  sfeT  I) 

33.  Two  point  masses  2m  and  m  are  released  from  rest  from  points  A  and  B  respectively  as  shown  in  the 
figure  with  distance  AB  =  4r.  Find  the  ratio  of  average  speed  of  the  particle  having  mass  m  to  that  of  the 
particle  having  mass  2m  in  time  interval  t  =  0  sec  to  t  =  t0  sec,  where  t0  is  the  time  when  the  distance 
between  the  particles  becomes  r.  (Neglect  any  forces  otherthan  their  mutual  gravitational  forces) 

2m  cTW  m  WWTH  wr  TT  ftw;  WWTMf  WT  f%TT  3  JTTftfcT  ferfcT  A  cTW  B  TT  f^RFf  3MI  TT  WTW  t  I 
JTTTW  3  A  cTSTT  B  ^  AB  =  4r  I  I  t  =  0  sec  t  =  t0secWhWTRTcf  3  m  WWTH  cTW  2m  WWTH 

3fRTcT  Wet  WT  SrgTTcT  W  WW  tQ  4?  TFFT  I  W^T  WWT  ^  r?T  WTcft  I  I  (^#  T/W 

STTW^TJT  sfeT  ^  Stferf^WT  3TW  sfeT  Wt  WTW  W^) 

2m _ m 

A  B 

34.  A  rod  of  mass  2kg  is  placed  at  rest  on  a  horizontal  smooth  surface.  An  impulse  1 0  Ns  is  applied  at  one 
end  of  the  rod  perpendiculartothe  rod  as  shown.  After  that,  point  A  of  the  rod  moves  rectilinearly.  Find 
the  acceleration  in  m/s2,  of  the  point  B  just  afterthe  application  of  impulse.  The  moment  of  inertia  of  the 
rod  about  vertical  axis  through  B  is  1 3  kg  m2. 

2kg  sJcaihh  Ricb^i  £rfrrw  ^Tct?  m  fawn  m  fetct  1 1  1 0  Ns  wt  t/w  swft  ws  M  m  ws 

%  (HNcId  RldlgxHK  SIK'lftd  f%W  WTW  1 1  ^RWcT  WS  WT  f^|  A^fFt  TTf  Tf  Tfrt  W/cTT  1 1  STT^FT  3iK')ftd 
^  T?WcT  ftR[  B  WT  WWT  m/S2  3  W  WTt  I  ftR[  B  Tt  Weft  WWfsR  3TST  ^  wftST  WS  WT 

W5W  3TT^°f  1 3  kg  m2  1 1 


Impulse  . 

. W . > 

1m 


2m 


Space  for  Rough  Work  /  (<&**)  <f>l4  4>  fcHJ  '&IM ) 


Resonance 

Educating  for  better  tomorrow 


P1AIOT(ADV)XI020214C0-21  in . . 


PHYSICS 


(  PHYSICS  ) 

35.  In  the  given  figure  all  surfaces  are  smooth.  The  system  is  released  from  rest.  Find  the  value  of  m  in  kg 
for  which  1  kg  block  does  not  slide  on  wedge  : 

f^r  TRT  qftqsr  Tt  Tfcfg  d^K^d  1 1  f^RFRf  f^TFTFRSTT  TT  WHST  WcTT  1 1  m  m  kg  3  W 
fen?  1  kg  seffo  cfvJT  m  f'T'Heidl  R#  I  I 


TT 7 


7  7 . 7" 


36.  Two  sound  sources  shown  in  the  figure  vibrate  in  phase.  By  moving  S1  along  PS1  consecutive  minima 
are  heard  when  L1  -  L2  has  values,  20  cm,  60  cm  and  100  cm.  If  the  frequency  of  sound  source  is 

1700 

Hz.  Then  find  the  value  of  n  :  [Speed  of  sound  is  340  m/s] 

f%TT  3  JrcMcT  Ecffa  ^  TT  TTTcT  TPTR  4^cfT  3  4R  7%  I  I  S1  ^  PS1  ^  TfcT  m  sbHHId 

PlH^ci  ^cT  I  RTW  L1  -  L2  TTFT  sfRRT:  20  cm,  60  cm  cTSTT  1 00  cm  I  I  TTTcT  STcff^T 

1700  ^  „ 

- Hz  I  I  cR  n  HR  W  cHfaii  |  [  £cfFT  WeT  340  m/s  I  I  ] 
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PART  III :  CHEMISTRY 


Atomic  masses  :  [H  =  1 ,  D  =  2,  Li  =  7,  C  =  12,  N  =  14,  O  =  16,  F  =  19,  Na  =  23,  Mg  =  24,  Al  =  27, 
Si  =  28,  P  =  31 ,  S  =  32,  Cl  =  35.5,  K  =  39,  Ca  =  40,  Cr  =  52,  Mn  =  55,  Fe  =  56,  Cu  =  63.5,  Zn  =  65, 
As  =  75,  Br=  80,  Ag  =  108,  I  =  127,  Ba  =  137,  Hg  =  200,  Pb  =  207] 


SECTION  - 1  :  (Only  One  option  correct  Type) 

-  1  :  (cfjcTel  T*4>  ^  1%4k*T  JTcpR) 

This  section  contains  8  multiple  choice  questions.  Each  question  has  four  choices  (A),  (B),  (C)  and 
(D)  out  of  which  ONLY  ONE  is  correct. 

ijTT  3  8  4§f%4>c*T  t  I  4R  3  4T7  (A),  (B),  (C)  3fR  (D)  ft,  7t  4>4el  T*4>  R#  t  | 


37.  A  red  hot  sample  of  atomic  hydrogen  in  a  tube  was  subjected  to  electrical  discharge.  The  approximate 
voltage  at  which  the  first  indication  of  current  flow  was  observed  was  : 

RF  Hfeicbl  \  %  efTet  cRT  4T4?f  R  fejcT  RJ44  f%4T  44T  I  4?  etWT  4te£R  (fcFtcf), 

f^RT  47  f^cT  TTcfTB  44  43R  f^4T  ttf&cT  I,  RtR  I  : 

(A)  13.6  V  (B)  10.2  V  (C)  1.51V  (D)  1.89  V 

38.  The  value  of  AH0  for  the  given  reaction  can  be  calculated  using  which  of  the  following  informations : 

CH4(g)  +  202(g) - >  COz(g)  +  2H20(t) 

(A)  Bond  enthalpies  of  C=0,  0=0,  O-H  &  C-H  bonds. 

(B)  AH0 .  ..  „  ...  ,,  AH0 .  .  ,nu , ,,, AH0,, u  nn,  and  Bond  enthalpies  of  0=0  &  0=0  bonds. 

'  '  atomisation(C,  graphite,  s)’  atomisation(CH4(g))’  /(h^O^)  ~ 

(C)  Bond  enthalpies  of  C-H,  C=0  &  O-H  bonds  and  AH0^.  M) 

(D)  None  of  these 

RlR  Tf  7t  ftR  7J44T3ft  44  WPl  4R^T  47  Sl^ilfeiRsId  3rf5tftRT  %  fcR  AH0 44  4R  W  ftRT  4TT  7T44TT  I  : 

CH4(g)  +  202(g) - >  COz(g)  +  2H20(t) 

(A)  C=0,  0=0,  O-H  RR  C-H  441  4>t  44  R^t 

fBI  AH°  .  .. .  ,.  AH°  .  .  ...AH°  ,  _.  .4R0=0  4C=0  4^  4§t  44 

'  >  iwrtw  (C.JjLbisSri.s)’  MPtan  (CH4(g))’  f( H20(f) 

(C)  C-H,  C=0  4  O-H  44t  4>t  44  R#R?t  RR  AH0  .  m  n,,.. 

(D)  ipFf  7t  45t^  4gl 
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1 

39.  The  solubility  of  As2S3  is  observed  to  be  x  1 0-9  Mina  solution  of  1 0-2  M  Na2S  solution  at  25°C, 
assuming  no  hydrolysis  of  cationic  or  anionic  part.  The  Ksp  value  of  As2S3  at  25°C  is  : 

25°C  rn  1 0-2  M  Na2s  Rid  AH  3  As2S3  H§)  RlcRdl  x  1 0-9  M  TTf^TcT  H§)  Weft  I  ^  £M|i|P|cb 
HT  rr  3ITO  H  HRT  ^  I  25°C  m  As2S3  ^  KspRT  HR  f^R  I  : 

(A)  ^  x  10-24  (B)  ^  x  10-10  (C)  ^  x  10-22  (D)  ^  x  10~9 


40.  If  we  consider  no  mixing  of  ‘2s’  and  ‘2p’  orbitals,  then  the  bond  order  and  magnetic  nature  of  the 
diatomic  molecule  C2  is  : 

(A)  3  and  diamagnetic  (B)  2.5  and  diamagnetic 

(C)  2  and  diamagnetic  (D)  2  and  paramagnetic 

3HH  HPT  %  ‘2s’  cTStT  ‘2p’  HRRT  RT  ftSFH  (mixing)  H#  ?RT  I,  HH  ftHRPJR  3F3  C2  RT  HR  HR  HSfT 
TT^fcT  t  : 

(A)  3  cT&TT  hR^NhSIai  (B)  2.5  TTSTT  hR^NhSIai 

(C)  2  cTSTT  yRl^HciSlAi  (D)  2  TTSTT  SHJ-^HH^Ai 

41.  Which  one  of  the  following  species  is  planar  and  non-polar  with  two  lone  pairs  of  electrons  on  the  central 
atom  ? 

f^R  3  TT  H^Rnff  HMd  HRHJ  HH  ^H£TH  ^  H)  ^<+>|ctT|  TJR  ^  HTTSf  ARdeUd  cTSTT  SP^fR  I  ? 

(A)CIF3  (B)XeF5-  (C)  PCI5  (D)  BrF5 

42.  The  correct  stability  order  of  following  species  is  : 

Rr  hMRtT  Hlfe  HH  HT#  HR  t  : 

(x)  (y)  (z)  (w) 

(A)x>y>w>z  (B)y>x>z>w  (C)x>w>z>y  (D)z>x>y>w 
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CHEMISTRY 


The  compound  with  maximum  dipole  moment  is : 

3  TT  f%TT  4lf*ra>  cfTT  ft^cf  |  : 


(A)IOI  (B 

X/^-CHO 

NH2 

(C)  (D 

CHO 

44.  The  species  which  are  stable  at  room  temperature  : 

A  n— n  X^T=\ 


CHO 

A 

O 

V 

CHO 


w  ^ 


(A)  I  and  III 
(C)  II  and  III 
f^i  3  tt 


(B) I  and  IV 
(D)  III  and  IV 


cm  m  Tsipff 


w  ^ 


(A)  I  cTSTT  III 
(C)IIcTSTTIII 


(B)  I  cISTT  IV 
(D)  IIIcISTTIV 


SECTION  -  2  :  (Matrix  -  Match  Type) 

This  section  contains  2  questions.  Each  question  contains  statements  given 
in  two  columns,  which  have  to  be  matched.  The  statements  in  Column-1  are 
labelled  A,  B,  C  and  D,  while  the  statements  in  Column-ll  are  labelled  p,  q,  r, 
s  and  t.  Any  given  statement  in  Column-1  can  have  correct  matching  with 
ONE  OR  MORE  statement(s)  in  Column-ll.  The  appropriate  bubbles 
corresponding  to  the  answers 

to  these  questions  have  to  be  drakened  as  illustrated  in  the  following  example. 
If  the  correct  matches  are  A-p,  s  and  t ;  B-q  and  r;  C-p  and  q;  and  D-s  and  t; 
then  the  correct  darkening  of  bubbles  will  look  like  the  following  : 


p  q  r  s  t 


A 

B 

C 

D 


©@©©o 

®©G  ©© 
©©©©© 
®©©o© 


-  2  :  (^cRT-^el  WR) 

^5  3  2  1 1  JRd  3  d)  ddcFf  3  (statements)  fttr  t 

RjH4>I  ^gifer  (match)  dRdT 1 1  ddeR-l  (Column-1)  0)  A,  B,  C  cTSfT  D 

dTftd  f%dT  TPTT  t  vJTsr%  cpfeTR-ll  (Column-ll)  p,  q,  r,  S  cTSfT  t  drf*)cT 

f%dT  tptt  1 1  cbldH-l  (Column-I)  3  dg  0)^  cjxticii  cbldH-ll  (Column-ll) 

cfr  TJcp  TIT  TTcP  ^  sjf^cp  cjxftcil  (cjxftcij))  ^  \Hgl  ^fcT  0'<Cll  t  I  ipf  ^  'cSxK 

^HfeiRild  ddlERul  df%RT  geeff  0)  ddcfT  0^  d?TfdT  I  I 

dfc  ©|ef  A-p,  s  t ;  B-q  r;  C-p  q;  cTSTT  D-s  sfftt  t;  d) 

^  t  ©  fanfeiRiid  1 1 


p  q  r  s  t 


A 

B 

C 

D 


©©©OO 

©©©©© 

©©©©© 

®©©o© 
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Boyle  s  temperature  (TB) :  TB  of  C02  =  350°C,  TE 

Column-1 

(A)  C02  gas  in  very  high  pressure  region 
&  temperature  623  K. 

(B)  H2  gas  at  (P~0,  273K) 

(C)  CH4  gas  at  333  K  &  in  low  pressure  region. 

(D)  H2  gas  in  low  pressure  region  &  temperature 

fttt  ml  t  qfqef  cTFf  (Tb)  :  C02  qq  TB  =  350°C,  H. 

cpTeTR-l 


of  H2  =  -1 50°C,  Tb  of  CH4  =  60°C 

Column-ll 

(p)  PV  =  nRT 

(q)  Gas  is  more  compressible  with  respect 
to  an  ideal  gas. 

(r)  Gas  cannot  be  liquified  at  any  pressure 
at  given  temperature. 

20  K.  (s)  Molar  volume  of  gas  is  lesserthan  that 
of  ideal  gas  at  same  pressure  and 
temperature. 

(t)  Pressure  of  gas  is  greater  than  that  of 
ideal  gas  at  same  molar  volume  and 
temperature. 

qq  TB  =  -1 50°C,  CH4  qq  Tb  =  60°C 

cpTeTR-ll 


(A)  623  K  cTFf  cTSfT  qf  cT  qTq  qq  C02  %T 

(B)  H2%T  (P~0,  273Kqq) 

(C)  333  K  qsfT  qTq  3  CH4  %T 

(D)  120  k  ctstt  gtg  qtq  SRT  3  H2  %T 


(p)  PV  =  nRT 

(q)  STTqqf  %T  q§t  gem  *T  %T  Stte  : 

(r)  qrt  fctq  qq  mr  qq  Rb-ul  qiq  qq 
q^fqm  q#  ftm  m  qrqm  1 1 


(s)  qmq  qiq  q  mr  qq  snqqf  %r  qq  qr  eR 
sqqqq,  snqqf  %r  q>t  gem  3  qrq  1 1 


(t)  qmq  qfeR  sqqqq  q  mr  qq  %r  qq  qra, 
snqqf  %r  q>t  gem  3  srf^m  1 1 
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Column- 1  (Compound) 

CHO 


(q)  Shows  positive  test  with  Neutral  FeCI3. 


COOH 


(r)  Shows  positive  test  with  Na  metal. 


(s)  has  higher  7r-electron  density  than  benzen  ring. 


(t)  has  lower  7r-electron  density  than  benzene  ring. 
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cpTeTR-  II  (stfSlelSTUT) 


ReR  RTST  5RIR4,  ^cTT  I  I 


FeCI3  ^  RTST  tHIcHcb  ^cTT  I  I 


Na  JTT^  ^  RTST  5RIR4,  ^cTT  I  I 


sR?R  cfeRT  fcRT  3  ST^  TT-^eFFJR  TRTR  ^3cTT  I  I 


sR^R  cfeR  ^cRT  3  cf5T=T  7i-^R£R  TRRf  I  I 

cffc^  <*>|4  cf>  (elk|  ^STR 
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48.  Identify  the  number  of  correct  statements  : 

S1 :  All  adiabatic  process  must  be  fast. 

S2 :  All  reversible  processes  must  be  slow. 

S3 :  For  adiabatic  processes,  dq  =  0 
S4 :  If  q  =  0,  process  must  be  adiabatic. 

S5 :  Absolute  value  of  internal  energy  cannot  be  determined. 

S8 :  H  =  E  +  PV  is  applicable  only  for  ideal  gases. 

S7 :  AHf°  (D2  g)  =  0  at  298  K. 

S8 :  AG°  (H+  aq)  =  0  at  298  K. 

S9 :  Expansion  of  an  ideal  gas  not  always  represent  an  increase  in  entropy  of  system. 

R3RT  WfT  sfcTT^r  : 

s1 :  irr  ffistm  ^  i 

s2  :  'cSRRufR  JT5FR  ^TfcT  ^  xHRR  I 

S3 :  3RR  ^  fen?  dq  =  0 

S4 :  Rfc  q  =  0,  cR  JRR  WFTT  I 

S5 :  AIMRcb  ^  cjl-klRcb  ^FRT  1 1 

S6  :  H  =  E  +  PV  ^tcf  STR^f  cfT^  I  I 

S7 : 298  K  AH° (D2  g)  =  0 

S8 :  298  K  aG°  (H+  aq)  =  0  . 

Sg  :  RF  STR^f  %T  RT  5TCTR  cRT  3  cjfe  RT  RRTT  JrMcT  RRT  I  I 
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How  many  of  the  following  orders  are  correct  with  respect  to  their  properties  indicated  : 


(i)  HCI  <  HF  Boiling  point 

(ii)  PH3  <  NH3  Dipole  moment 

(iii)  HzO  <  DzO  Strength  of  Hydrogen  bonding 

(iv)  F2  <  Cl2  Bond  energy 

(v)  H20  <  OCI2  Bond  angle 

(vi)  H2Oz  <  OzF2  Bond  length  of  0-0  bond 

(vii)  NaCI  <  CuCI  Covalent  character. 

(viii)  SOz  <  S03  Acidic  strength 

(ix)  CCI4  <  SiCI4  Extent  of  hydrolysis 

3  TT  5FF,  ftt  ^  pff  (emt)  t  TT#  I  : 

(i)  HCI  <  HF  cftjSFTrcp 

(ii)  PH3  <  NH3  ftp  STTpf 

(iii)  H„0  <  D„0  STTsRR  m  TTFTaf 


Covalent  character. 
Acidic  strength 
Extent  of  hydrolysis 


(i)  HCI  <  HF 

(ii)  PH3<NH3 


(iii)  HzO  <  DzO 

(iv)  F2  <  Cl2 

(v) HzO<OCI2 

(vi)  H202<02F2 

(vii)  NaCI  <  CuCI 
(viii)  SOz<  S03 
(ix)  CCI  <  SiCI 


sRT  ^FFT 

0-0  sRT  sRT  cF^ 
StftetSFT 
SF^fm  TTFT34 

FfefSFMSFT  ^RRT  (FT3TT) 


Space  for  Rough  work  /  <irct|  cprzj  cfr  feFj  tstr 
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CHEMISTRY 


In  N2Os,  how  many  maximum  N-O  bonds  are  equivalent  ? 

N,(X  3  f%ct4  N-O  sRT  RPTRT  BtcT  ^  ? 

2.  0 


How  many  among  the  following  species  contain  P-P  bond(s) : 

3  TT  Rbd4l  T4MRT  4  P-P  sRT  RRfefcT  I  : 


(i)  P  (red)  ctTct 

(iv)(P03-)3 

(vii)PA 


(ii)  HP  O. 
(v)(P03-)2 
(viii)  P4Os 


(iii)  H4P207 
(vi)  P40 


How  many  position  isomers  of  bromochlorobiphenyl  is  possible.  If  one  ring  has  only  one  halogen. 

srmtWRt  s|lsj4>pM  4)  f^RRT  f^erfcT  'H H I c| i| 41  |  |  W  c[RR[  trp  IrtRJRT  ^41  4t  I 


How  many  isomeric  dienes  with  a  six  membered  ring  are  possible  of  the  compound  with  the  molecular 
formula  C7H10  ?  (Hint :  Two  consecutive  double  bonds  are  not  possible  in  six  membered  ring). 

C7H10  SPJTJRT  RTef  4lf4^  4)  f^RRT  RcRt  ^4  RTel  |  ? 

(tRFkI  :  TRRPft  RcRt  4  RT  cRTTcTR  R#  #4  t  |) 


Calculate  total  number  of  secondary  amine  (only  structural  isomers)  with  molecular  formula  C5H13N  ? 

C5H13N  SPJ  TJRT  RTel  4lf4^  4)  ft^RRP  R4tR  (4)Rcf  TTRRRT  TTRRRTfT)  R|cf  WfT  #41  ? 


Space  for  Rough  work  /  cpt4  cfr  feft(  tsjtr 
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I  have  read  all  the  instructions  and 

I  have  verified  all  the  information 

shall  abide  by  them. 

filled  in  by  the  Candidate. 

Signature  of  the  Candidate 
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